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Division of Air Pollution Control
Application for Permit-to-Install or Permit-to-Install and Operate

Section | — General Application Information

This section should be filled out for each permit to install (FTI) or Permit to Install and Operate (FTIO} application. A PT1is required for all air
contaminant sources (emissions units) instalfed or modified after January 1, 1974 that are subject to OAC Chapler 3745-77. A PTIO is required
for all air contaminant sources (emissions units) that are not subject to OAC Chapter 3745-77 (Title V). See the appijcation instructions for
additional information.

For OEPA use only: [] installation 1 Request Federally enforceable restrictions
1 Modification [] General Permit
[ ] Renewal - [] Other

1, s the purpose of this application to transition from OAC Chapter 3745-77 (Title V) to OAC Chapter 3745-31 (PTION?

2 Establish PER Due Date - Select an annual Permit Evaluation Report (PER) due date for this facility {(does not apply to
facilities subject to Title V, OAC Chapter 3745-77). If the PER has previously been established and a change is now desired, a
PER Change Request form must be filed instead of selecling a date here.

Due Date; For Time Period;

i February 15 January 1 through December 31

(1 May 15 April 1 through March 31

] August 15 July 1 through June 30

[} November 15 October 1 through September 30

[1 PER not applicable (Title V) or due date already established

[} PER Request Permit Change form attached

L

Federal Rules Applicability - Please check all of the appropriate boxes below.

Mew Source Performance Standards (NSPS) [ not affected [ subject to Subpart . L1 LE
New Source Performance Standards are listed under 40 CFR [ ] unknown ] exempt - explain below
60 - Standards of Performance for New Stationary Sources.

Mational Emission Standards for Hazardous Alr Pollutands
{NESHAP)

National Emissions Standards for Hazardous Air Pollutants are
listed under 40 CFR 61, (These include asbestos, benzens,
berylfium, mercury, and vinyl chloride). :

71 notaffected [] subject to Subpart: ___
unknown  [] subject, but exempt - explain below

not affected [} subject to Subpart:

Maximum Achievable Control Technology (MACT)
unknown ] subject, but exempt - explain below

The Maximum Achievable Control Technology standards are
listed under 40 CFR 63 and OAC rufe 3745-31-28.

N

1 notaffected [_] subject to regulation

Prevention of Significant Deterioration (PSD) il
L unknown

These rules are found under OAC rule 3745-31-10 through
OAC rule 3745-31-20.

Non-Attainment New Source Review %1 notaffected [] subject to regulation
These rules are found under OAC rule 3745-31-21 through 1 unknown
OAC rule 3745-31-27.

i notaffected [ subject to reguiation
L. unknown

112 {r} - Risk Management Plan
These rules are found under 40 CFR 68.

Title IV {Acid Rain Requirements}
These riles are found under 40 CFR 72 and 40 CFR 73.

notaffected ] subject to regulation
unknown

{3hio EPA, Division of Air Poliution Control Page 1 PTI/PTIO Application — Section |
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Please explain why you checked "exempt” in this question for one or more federal rules. ldentify each exemption and whether
the entire facility and/or the specific air contaminant sources included in this permit application is exempted. Attach an
additional page if necessary.

If ves, are you requesting express processing per OAC rule 3745-31-057

4,
] ves no
[lyes Fino
5

Air Contaminant Sources in this Application

Express PTYPTIO - Do vou qualify for express PT1 or PTIO processing?

- {dentify the air contaminant source(s) for which you are applying below.

Attach additional pages if necassary. Section H of this application and an EAC form shotild be compieted for each air

contaminant source.

Emissions Unit ID*

Company Equipment ID (company’s name
for air contaminant source)

Equipment Description (List all equipment that
are a part of this air contaminant source)

':

N S -
L (wé‘f.xm

PN
i

1
EL, P R

o »

e (il

* This ID would have been created when a previous air permit was issued. If no previous paermiis have been issued for this air
contaminant source, leave this field blank. if this air contaminant source was previously identified in STARShip applications as a “2"
source (e.g., Z001), please provide that identification and a new 1D will be assigned when the PTYPTIO is jssued.

6. Trade Secret Information -

Code (ORC) 3704.087
EI]_ yes

Is any information included in this application being claimed as a trade secret per Chio Revised
{A “non-confidential” version must also be submitted in order for this application to be deemed complete.)

Permit Application Contact - Person to contact for questions about thls application:

., LSSl Dpeoridiat
b o g o Vicrpmealnd L omQuandd S Lodaad
. Title
i § ’f; ‘;‘z‘ . { 44 a f ‘ "
=1 {/g { ’//V(f 3 o s sfev g, & f“g & %
Address (5 treet C;ty/"?’ownshsp, State and Zip Code)
/ -y \\ . i / j )
\) / w‘w,} & !/i 3 e {e Y o
Phone Fat

Ohio EPA, Division of Air Poll

ution Control Page 2

PTIPTIO Application — Section|
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8. ﬁ,mhorizded Signature — OAC rule 3745-31-04 states that applications for permits fo install or permits to install and operate shall
e signed: ,
(?) in the case of a corporation, by a ?ringipai executive officer of at least the level of vice _?resident, or his duly authorized
representative, if such representative is responsible for the overall operation of the facility.
2) Inthe case ola par’merﬁhxé) by a general partner,
3} In the case of sole proprietorship, by the propriefor, and .
{4) Inthe case of a municipal, state, federal or other governmental facility, by the principal executive officer, the ranking

elected official, or other duly authorized employee.

Under OAC rule 3745-31-04, this signature shall constitute personal affirmation that all statements or assertions of fact made
in the application are true and complete, comply fully with applicable state requirements, and shall subject the signatory to
fiability under applicable state.Jaws fubidding false or misleading statements.

i,

‘M\iﬁ S g f‘i E
e s oy /./ g2 iy
Autharized Sign Date
il L { e
E UK i ades o e /
Print Name ' Title
Onio EPA, Division of Air Pollution Control Page 3 PTUPTIO Application — Section |
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Section il - Specific Alr Contaminant Source Information Facility ID:
Sl Emissions UnitiD:
Fog ivée Company Equipment ID:

One copy of this seciion should be filled out for each air contarminant source (emissions unity covered by this PTYPTIO application identified in
Section |, Question 5. See the agnplication instructions for additional information,

1. Air Contaminant Source Installation or Modification Schedule — Check all that apply (must be completed regardiess of
date of installation or modification):

[] New installation (for which construction has not yet begun, in accordance with OAC rule 3745-31-33). When will you begin

to install the air contaminant source?

{monthfyear) OR after installation permit has been issued

@ﬁ/ initial application for an air contaminant source already installed or under construction. Identify instaliation date or the

i s o s -
date construction began (monthfyear) [0/ 203 and the date operation began (monthiyear) (¢ / Do S

[ 1 Modification to an existing air contaminant source/facility (for which maodification has not yet begun) - List previous PT1 or
PTIO number(s) for air contaminant sources included in this application, if applicable, and describe the requested

meodification (attach an additional sheet, if necessary):

When will you begin to modify the air contaminant source? (month/year) OR after modification

permit has been issued
7] Modification application for an air contaminant source which has been or is currently being modified. List previous PTl or
PTIO number(s) for air contaminant sources included in this application, if applicable, and describe the requested

modification (attach an additional sheet, if necessary).

Identify modification date or the date modification began (month/year) and the date operation began

{monthiyear)

[1 Reconstruction of an existing air contaminant source/facility. Please explain:

[ 1 Renewal of an existing permit-to-operate (PTO) or PTIO

Identify the date operation began after instaliation or latest modification {month/year)

P R L by
@; General Permit General Permit Category i e in} T General Permit Type

Complete, sign and attach the appropriate Qualifying Criteria Document

[} Other, please explain:

Chio EPA, Division of Air Poliution Control Page 1 PTYPTIO Application — Section i
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Section 1 - Specific Air Contaminant Source Information Facility ID:
Emissions Unit 1D:
Company Equipment ID:

2. SCC Codes - List all Source Classification Code(s) (SCC) that describe the process(es) performed by this air contaminant
source {e.g., 1-02-002-04}.

% Emissions information - The following table requests information needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how to estimate emissions may be
found in the instructions to the Emissions Activity Category (EAC) forms required with this application. If you need further
assistance, contact your District Office/l.ocal Alr Agency representative.

« I total potential emissions of HAPs or any Toxic Alr Contaminant (as identified in OAC rule 3745-114-01) are
greater than 1 tonfyr, fill in the table for that (those) poliutant(s). For all other pollutants, if “Emissions before
controls (max), iv/hr” multiplied by 24 hours/day is greater than 10 lbs/day, fill in the table for that poliutant.

¢« Actual emissions are calculated including add-on control equipment. If you have no add-on control equipment,
*Emissions before controls” will be the same as “Actual emissions”.

s  Actual emissions and Requested Allowable should be based on operating 8760 hrfyr unless you are requesting
federally enforceable operating restrictions to limit emissions. If so, calculate emissions based on requested
operating restrictions and describe in your calculations.

« I you use units other than Ibs/hr or tonfyr, specify the units used (e.g., gr/dscf, Ib/ton charged, Ib/MMBty, tons/12-
months).

e Regquesied Allowable (tonfyr) is often equivalent to Potential to Emit (PTE) as defined in OAC rule 3745-31-01
and OAC rule 3745-77-01.

Emissions Actual Actual Requested Requested
Pollutant before controls emissions® smissions® Allowable* Allowable®
{max)* {Ib/hr) {ib/hr) {tonlyear) {ib/hr) {tonfyear}

Particulate emissions (PE/PM) (formerly
particulate matter, PM)

PM 10 microns in diameter (PE/PMo)

PM 2.5 microns in diameter (PE/PM2s)
Suifur dioxide (303}

Nitrogen oxides {(NO,}

Carbon monoxide (CQO)

Organic compounds (OC)

Volatile organic compounds (VOC)

Lead (Pb)

Total Hazardous Air Pollutants (HAPs)

Highest single HAP:

Toxic Air Contaminants (see
- instructions):

* Provide your calculations as an attachment and explain how all process variables and emission factors were selected. Note the emission
factor(s) employed and document origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method 5, 4/96; mass balance based on MSDS; etc.

4. Best Available Technology {BAT) - For each pollutant for which the Requested Allowable in the above table exceeds 10
tons per year, BAT, as defined in OAC 3745-31-01, is required. Describe what has been selected as BAT and the basis for
the selection:

£, Control Equipment - Does this air contaminant source employ amissions control equipment?

|| Yes - fill out the applicable information below.
11 No - proceed to Question 6.

Ohio EPA, Division of Air Pollution Control Page 2 PTIPTIO Application — Section i
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Section - Spacific Air Contaminant Source Information Facility 1D:

Emissions Unit ID: _
Company Equipment 1D:

Selact the type(s) of control equipment employed below {required data for selected control equipment in bold):

Pollutant abbreviations

PE/PM = Particulate emissions (formerly particulate matter).  PE/PMyo=PM 10 microns in diameter

PE/PM,s=PM 2.5 microns in diameter 0C = Organic compounds
YOU = Volatile organic compounds S0, = Sulfur dioide
NGO, = Nitrogen oxides CO = Carbon monoxide
Pb = Lead
Adsorber
Manufacturer: Year installed: ~ Your 1D for control equipment
Describe this control equipment;
Pollutant(s) controlled: [] PE/PM [ | PE/IPMye [ PE/PMps ] OC (1 voc
[] so, 1 NO, [ co 1P [ Other
Estimated capture efficiency (%) _____ Basis for efficiency:
Design control efficiency (%): Basis for efficiency:____
Operating control efficiency (%): Basis for efficiency:

Type: [ | Fluidized Bed {_| Fixed Bed [_| Moving Bed [] Disposable [_| Concentrator [_| Other
Adsorption Media:
For Fluidized Bed, Fixed Bed, Moving Bed and Disposable only:
Maximum design outlet organic compound concentration {(ppmv):
Media replacement frequency or regeneration cycle time (specify units):
Maximum temperature of the media bed, after regeneration (including any cooling cycle):
For Concentrator Only:
Design regeneration cycle time (minutes):
Minimum desorption air stream temperature {°F):
Rotational rate (revolutions/hour):

Inlet gas flow rate (acfm). _ Qutlet gas flow rate (acfm) :

Inlet gas temperature (°F): Qutlet gas temperature (°F):

[[] This is the only control equipment on this air contaminant source

If not, this control equipment is: [] Primary  [] Secondary [_] Parallel

List all other air contaminant sources that are also vented to this control eguipment:
List all egress point IDs (from Table 7-A) associated with this control equipment:

Catalytic Converter

Manufacturer: Yearinstalled: _ Your 1D for control equipment

Describe this control equipment:

Pollutant(s) controlled: [ | PE/PM || PE/PM,, L] PEPM,s L[] OC 1 voc
[1s0, [ 1 NO, [1co [l Pb [ 1 Other

Estimated capture efficiency (%) Bagis for efficiency;

Design control efficiency (%) ~ Basis for efficiency:

Operating controf efficiency (%) Basis for efficiency:

"] This is the only conirol equipment on this air contaminant source

i not, this control equipment is: L] Prmary  [] Secondary [ Parallel

List all other air contaminant sources that are also vented {o this control equipment:
List all egress point IDs (from Table 7-A) associated with this control eguipment:

Catalytic Incinerator

Manufacturer: Yearinstalled: Your 1D for controf equipment

Describe this control equipment:

Poliutant(s) controlied: [ PE/PM [ PE/PMy,, ] PEPM;s [] OC 1voc
180, ] NO, []co []Pb [] Other

Estimated capture efficlency %% Basis for efficiency:
Design control efficiency (%) _ Basis for efficiency;
Operating control efficiency (%)k Basis for efficiency:
Combustion chamber residence time {seconds):

Minimum temperature difference (°F) across catalyst during air contaminant source operation: _

Inlet gas flow rate (acfm). _ Qutiet gas flow rate (acfm)
Minimum inlet gas temperature {"F): Outlet gas temperature (°F):
[] This is the only control equipment on this air contaminant source
if not, this control equipment is: [] Primary  [[] Secondary [_] Parallel
Chio EPA, Division of Air Pollution Control Page 3 PTUPTIO Application — Section |
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Section E% Specific Air Contaminan

Facility ID:

Emissions Unit iD:

Company Equipment iD:
List all other air contaminant sources that are also vented to this control eguipment:
List all egress point IDs {from Table 7-A) assoclated with this control equipment:

Condenser

Manufacturer: Yearinstalled:  YourlD for control equipment
Bescribe this control equipment;
Pollutant{s) controlied: [ | PE/PM [ ] PEPMw L PEPMs L OC 1voc

{180, [ 1 NO, Ll1co [1pPb [] Other
Estimated capture efficiency (%) BaSIS TOr S NIy e ——
Design control efficiency (%) BB S OT B O N Y e ———
Operating control efficiency (%) Basis for efficiency:

Type: || Indirect contact [ | Direct contact || Freeboard refrigeration device [_| Other:
Maximum exhaust gas temperature (°F) during air contaminant source operation:

Coolant type:

Design coolant temperature (°F): Minimum _ Maximum

Design coolant flow rate (gpm):

inlet gas flow rate (acfm): Outlet gas flow rate (acim)

inlet gas temperature (°F):
{1 This is the only controf equipment on this air contaminant source

i not, this control equipment is: (1 Primary ] Secondary [] Parallel
List all other air contaminant sources that are also vented 1o this control equipment:
List all egress point IDs {from Table 7-A} assoclated with this control eguipment:

[ 1 Cyclone/Multiclone

Manufacturer: Year installed: - Your 1D for control equipment

Describe this control equipment:

Pollutant(s) controlled: [ | PE/PM || PE/PMyw [ PEPMys [] OC 1voc
L] 80, L] NG, [Jco (1pPo [ ] Other

Estimated capture efficiency (%) Basis for efficiency;____

Design confrol efficiency (%) ~ Basis for efficiency:

Operating control efficiency (% Basis for efficiency:

Type: [ ] Simple [] Multiclone [ ] Rotoclone [ ] Other

Operating pressure drop range (inches of water): Minimum: Maximur

Inlet gas flow rate (acfm): Outlet gas flow rate (acim)

71 This is the only control eguipment on this air contaminant source

I not, this control equinment is: 1 primary [ Secondary [[] Parallel

List all other air contaminant sources that are also vented to this control equipment;
List ali egress point IDs {from Table 7-A} associated with this control equipment:

[ Dry Scrubber

Manufacturer: Yearinstalled: Your ID for control equipment

Describe this control equipment:

Poliutant(s) controlied: [ | PE/PM [ | PE/PMy L] PEPM,s ] OC 1 voc
[1s0, ] NO, [1co [1pb [ ] Other

Estimated capture efficlency (%)
Design control efficiency (%)
Operating control efficiency (%)

Basis for efficiency:
Basis for efficiency:
Basis for efficiency:

Reagent{s) used: Type: Injectionrate(s):
inlet gas flow rate {(acfm): Outlet gas flow rate (acfm) :

Inlet gas temperature (°F}: Cutlet gas temperature (°F):

[ This is the only control equipment on this air contaminant source

if not, this control equipment is; (1 Primary  [] Secondary [ ] Parallel

List alt other air contaminant sources that are also vented to this control equipment:
List all egress point IDs (from Table 7-A) associated with this control equipment:

[ Electrostatic Precipitator

Manufacturer: Yearinstalled: Your ID for control equipment
Describe this control equipment:
Pollutant(s) controlled: [ ] PE/PM [ ] PEIPMy, ] PE/PMys 3 OC L1 voc
Ohio EPA, Division of Airr Pollution Control Page 4 PTUPTIO Application — Saction i}
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Section 11 - Specific Alr Contaminant Source Information Facility I1D:
, Emissions UnitiD: _
Company Equipment D

1 so, 1 NO, 1 co [1Pb [(JOther
Estimated capture efficiency (%)  Basis for efficiency:
Design control efficiency (%) BB 08 BNy e v —
Operating control efficiency (%): Basis for efficiency:__

Type: [ | Dry [] Wet ] Other
Number of operating fields:
Secondary voltage (V) range (minimum ~ maximum):
Secondary current (milliamps) range (minimum — maximum);
Inlet gas flow rate (acfm): Outlet gas flow rate (acfm) :
[_1 This is the only control equipment on this air contaminant source

If not, this control equipment is: 1 Primary ] Secondary [_] Parallel
List all other air contaminant sources that are also vented to this control equipment:
List all egress point 1Ds {(from Table 7-A) associated with this control equipment:

[} Fabric Filter/Baghouse

Manufacturer: Year installed: YouriD for control equipment
Describe this control equipment;
Poliutant({s) controlled: [ | PE/PM [ ]| PE/PMyy [ ] PE/PM,s || OC []voc
[]s0, NG, [1co (1P Clother
Estimated capture efficiency (%) _ Basis for efficiency:
Design control efficlency (%) . Basis for efficeney: O
Operating control efficiency (%) Basis for efficiency: v
Operating pressure drop range {inches of water}): Minimum: Maximum;

Pressure type: [_| Negative pressure[ | Positive pressure
Fabric cleaning mechanism: [ | Reverse air [_] Pulse jet [[] Shaker [] Other
Bag leak detection system: [_] Yes [] No Type:

[] Lime injection or fabric coating agent used: Type: Feedrafe:
inlet gas flow rate (acfm): Outlet gas flow rate (acfm)
inlet gas temperature (°F): Outlet gas temperature (°F);

[] This is the only control equipment on this air contaminant source

i not, this control equipment is; (] Primary [} Secondary [_] Parallel
List all other air contaminant sources that are also vented to this control squipment:
List all egress point IDs (from Table 7-A) associated with this control equipment:

1 Flare
Manufacturer: Year installed: Your 1D for controf equipment
Describe this control equipment:
Poliutant(s) controlled: [ | PE/PM [ ] PE/PMy [ ] PE/PMys ] OC L1 voe

180, (1 NO, [dco [1pPo [] Other
Estimated capture efficiency (%) Basis for efficiency:
Design control efficiency (%) Basis for efficiency:
Operating control efficlency (%) Basis for efficiency:
Type: | Enclosed [_] Elevated (open)
If Elevated (open): [_] Air-assisted [ ] Steam-assisted [ Non-assisted
ignition device: [_] Electric arc [_| Pilot flame
Flame presence sensor: || Yes [ | No

Inlet gas flow rate (acfm): Outlet gas flow rate (acfm)

inlet gas temperature (°F): Outlet gas temperature (°F}:

[ ] This is the only control equipment on this air contaminant source

If not, this control equipment is: (] Primary [} Secondary [] Parallel

List all other air contaminant sources that are also vented o this control equipment;
List all egress point iDs {from Table 7-A) associated with this control squipment:

] Fugitive Dust Suppression
Suppressant Type: [ | Water [ | Chemical [ | Calcium chioride [] Asphaltic cement [ Other
Method of application:
Application rate (specily units):
Appiication frequency:
List all egress point Ds {from Table 7-B} associated with this control strategy:

Chio EPA, Division of Air Pollution Control Page 5 PTUPTIO Application — Section Il
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Section H - Specific Air Contaminant Source Information Facility 1D:
: ' Emissions UnitiD: _
Company Equipment [D;

[] NOx Reduction Technology

Manufacturer: , Yearinstalled: Your 1D for control equipment
Describe this control equipment;
Pollutant{s} controlled: [ | PE/PM || PE/PM,, || PEPM,s L] OC 1 voce
[] 80, [1 NO, []co (1 Pb (] Other
Estimated capture efficiency (%) BB S O B I N Y e —————————————————
Design control efficiency (%) _ Basis for efficiency:
Operating contro] efficiency (%5 Basis for efficiency:
NOx Reduction Type: [_| Selective Catalytic [ | Non-Selective Catalytic [_] Selective Non-Catalytic
inlet temp. Outlet temp.:

inlet gas flow rate (acfmy):

For Selective types only:
Reagent type:
Reagent injection rate {specify units):
Reagent slip {actm):

[} This is the only control equipment on this air contaminant source

If not, this control equipment is: [] Primary  [] Secondary [] Parallel

List alf other air contaminant sources that are also vented to this control equipment:

List all egress point IDs {from Table 7-A) associated with this control equipment;

[ ] Passive Filter

Type: [_| Binvent [_| Paint booth filter [_] Filter sock [_] Other; _ Your [0 for filter
Design control efficiency (%) Basis for efficiency:

Change frequency:

inlet gas flow rate (acfm); Cutlet gas flow rate {acfm)

i.ist all egress point IDs (from Table 7-A) associated with this control equipment:

] Settling Chamber

Manufacturer. Yearinstalled:  Your 1D for control equipment

Describe this control equipment: v

Pollutant{s) controlled: [ ] PE/PM [ ] PE/PMy L] PEPMys [} OC [ ] voc
180, 1 NO, [Jco 1 Pb [] Other

Estimated capture efficlency (%): Basis for efficiency:

Design control efficiency (%) Basis for efficiency;

Operating control efficiency (%): Basis for efficiency;

Length x Widih x Height:

[_] This is the only control equipment on this air contaminant source

if not, this control equipment is: (] Primary  [] Secondary [] Parallel
List all other air contaminant sources that are also vented fo this control equipment:
List all egress point IDs (from Table 7-4) associated with this control equipment:

{1 Thermal Incinerator/Thermal Oxidizer

Manufacturer: Year installed: . Your D for control equipment
Describe this control equipment.
Pollutant(s) controlled: [ | PE/PM || PEPMy, L] PEPM.s [] OC 1 voC
] 80, 1 NO, [1co [1Pb [1other
Estimated capture efficiency (%) Basis for efficiency;

Design control efficiency (%) Basis for efficiency:
Operating controd efficiency (%) Basis for efficiency:
Minimum operating temp. (°F) and sensor location: {See application instructions)
Combustion chamber residence time (seconds): _

Inlet gas flow rate (acfm); Outlet gas flow rate (acfm) ;
Inlet gas temperature (°F): Cutlet gas temperature (°F):
[] This is the only contro} equipment on this air contaminant source

If not, this control equipment is: [ Primary L1 Secondary [] Parallel
List all other air contaminant sources that are also venied to this control equipment:
List all egress point IDs (from Table 7-A) associated with this control equipment:

Ohio EPA, Division of Air Pollution Control Page 6 PTUPTIO Application — Section I
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Section Il - Specific Air Contaminant Source Information Facility ID:

Emissions Unit 1D;
Company Equipment 1D:

[ Wet Scrubber

Manufacturer: Yearinstalled: Your ID for control equipment
Describe this control equipment:
Pollutant(s) controlled: [ ] PE/PM [ ] PE/PMy [ PEPM,s L[] OC ] voc

[] 80, L] NO, ]co 1P [] Other

Estimated capture efficiency (%)
Design control efficiency (%); _ Basis for efficiency:
Operating control efficiency (%) Basis for efficiency:
Operating pressure drop range {inches of water): Minbmum: Maximum: _
Type: [ ] Impingement [ ] Packed bed [_] Spray chamber [_| Venturi [ ] Other:
pH range for scrubbing liguid: Minimum: Maximum, .

is scrubber liquid recirculated? [ Yes [ | No

Scrubber liquid flow rate (gal/min);

_________________________________ . Basis for efficiency:

Scrubber liguid supply pressure (psig): NOTE: This item for spray chambers only.
inlet gas flow rate {acfm): Outlet gas flow rate {acfm)

inlet gas temperature (°F): Outlet gas temperature (°F):

[ ] This is the only control equipment on this air contaminant source

if not, this control equipment is: [] Primary  [] Secondary [_] Parallel

List all other air contaminant sources that are also vented to this control equipment:
List all egress point IDs {from Table 7-A) associated with this control equipment:

Other

Type: describe

Manufacturer: Yearinstalled: Your ID for control equipment

Describe this control equipment:

Pollutant{s) controlled: [ | PE/PM [ ] PE/PMy ] PE/PM,s L] OC L] voe
180, NO [1lco 1 Pb ] Other

Estimated capture efficiency (%):  Basis for efficiency:

Design control efficlency (%) _ Basis for efficiency:
Operating control efficiency (%): Basis for efficiency:
[] This is the only control equipment on this air contaminant source

If not, this control equipment is: ] Primary [ ] Secondary [] Parallel
List all other air contaminant sources that are also vented to this control equipment:
List 2l egress point 1Ds (from Table 7-A} associated with this control eqguipment:

Process Flow Diagrarm - Attach a Process Flow Diagram o this application for this air contaminant source. See the
application instructions for additional information.

Modeling information: (Note: ltems in bold in Tables 7-A andior 7-B, as applicable, are required gven if the tables
do not otherwise need to be completed. If applicable, all information is required.} An air quality modeling analysis
is required for PTls and PTIOs for new installations or modifications, as defined in OAC rule 3745-31-01, where either the
increase of oxic air contaminants from any air contaminant source or the increase of any other pollutant for all air
contaminant sources combined exceed a threshold listed below. This analysis is to assure that the impact from the
requested project will not exceed Ohic’'s Acceptable Incremental Impacts for criteria pollutants and/or Maximum Allowable
Ground Level Concentrations (MAGLC) for toxic air contaminants. (See Ohio EPA, DAPC’s Engineering Guide #68 for
more information.) Permit requests that would have unacceptable impacts cannot be approved as proposed. See the
line-by-line PTUPTIO instructions for additional information.

Complete Tables 7-A and 7-C for stack emissions egress points andfor Table 7-8 and 7-C for fugitive emissions egress points
below if the requested allowable annual emission rate for this PTl or PTIO exceeds any of the following:

Particulate Emissions (PE/PMyg): 10 tons per year

Sulfur Dioxide (502): 25 tons per year

Nitrogen Oxides (NOx): 25 tons per year

Carbon Monoxide (COY. 100 tons per year

Lead (Pb). 0.6 ton peryear

Toxic Alr Contaminants: 1 ton per year. Toxic air contaminants are identified in OAC rule 3745-114-01.

& % B @ B %

Ohio EPA, Division of Air Poliution Control Page 7 PTUPTIO Application — Section i
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FacHlity iD: ,
Emissions Unit 1D:
Company Equipment 1D:

Complete Table 7-A below for each stack emissions egress point.  An egress point is a point at which emissions from an air
contaminant source are released into the ambient (outside) air. List each individual egress point on a separate pair of lines.
in each case, use the dimensions of the tallest nearby (or attached) building, building segment or structure.

Table 7-A, Stack Egress Point information
% Company ID for the Egress Point Type Code* Dimensions Height from | Temp. at Flow Rate Minimum
or Diameter the Ground | Max. at Max. Distance to
i3] Operation Operation Fence Line
{F) (ACFM) M
Company Description for the Egress Point Shape: round, | Cross Base Building Building Building
square, Sectional Elevation Height (f} Width (ft) Length (ft)
rectangular Area i
@ Company ID for the Egress Point Type Code™ Dimensions Height from | Temp. at Flow Rate Minimum
or Diamater the Ground | Max. at Menc. Distance to
i Qperation Operation Fence Line
) (ACFM) )
Company Description for the Egress Point Shape: round, § Cross Base Building Building Building
square, Sectional Elevation Height (ft} Width (i) Length (ft)
rectangular Area {f5
& Company 1D for the Egress Point Type Code” Dimensions Height from { Temp. at Flow Rate Minimum
or Diameter the Ground | Max. at Max, Distance fo
i) Operation Operation Fence Line
) (ACFM) {f
Company Description for the Egress Point Shape: round, | Cross Base Building Building Building
square; Sectionat Elevation Height (i) Width (ft) Length (ff)
rectangular Areg iy
@ Company ID for the Egress Point Type Gode* Dimensions Height from | Termp. at Flow Rate Minimum
or Diameter the Ground { Max, at Max. Distance to
£ Cperation Operation Fence Line
iF (ACFM) B
Company Description for the Egress Point Shape: round, | Cross Base Building Building Building
square, Sectional Elevation Height (ft) Width (ft) Length (it
rectangular Area i

*Type codes for stack egress points:
A, vertical stack (uncbstructed): There are no obstructions o upward flow in or on the stack such as a rain cap.

B. vertical stack {obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents or inhibits the air

flow in a vertical direction.
. non-vertical stack: The stack directs the air flow in a direction whichis not directly upward.

)

Chio EPA, Division of Air Pollution Control

Page 8

PTIUPTIO Application — Section H
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Facility ID: ______
Emissions Unit ID:
Company Equipment iD:

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate line. Refer
to the description of the fugitive egress point types below the table for use in completing the type column of the table. For an
air contaminant source with multiple fugitive emissions egress points, include only the primary egress points.

Table 7-B, Fugitive Egress Point Information
& Company ID or Name for the Egress Point Type* (check one) | Area Source Dimensions | Volume Souwrce Dimensions
[ Area {Length x Width, in feet) (Height x Width, in feet)
1 volume
Company Description for the Egress Point Release Height § Exit Gas Temp. {only i in Minimum Distance to the
() excess of 100°F) Fence Line {ft)
°F)
& Company ID or Name for the Egress Point Type* (check one) | Area Source Dimensions | Volume Source Dimensions
1 Area {Length x Width, in feet) {Height x Widih, In feet}
1 volume
Company Description for the Egress Point Release Height | Exit Gas Temp. {only if in Minimum Distance to the
() excess of 100°F) Fance Line (/)
CF)
@ Company 1D or Nams for the Egress Point Type” {check one) | Area Source Dimensions | Yolume Source Dimensions
1 Area {Length x Width, in feel) {Haight x Width, in feet}
] volume
Company Description for the Egress Point Release Height | Exit Gas Temp. (only if in Minirmum Distance to the
(ft) excess of 100°F) Fence Line (f)
(0 F)

*Types for fugitive egress point:
Arear an open fugitive source characterized as a horizontal area (L x W) with a release height. For irregular surfaces
such as storage piles, enter dimensions of an average cross section; release height is entered as half of the maximum
pile height. For process sources such as crushers, use the process opening (e.g., area of crusher hopper opening) and
ignore material handling and siorage emissions points.

Volume: an unpowered vertical opening, such as a window or roof monitor, characterized as a vertical area (W x H) with
a release height, measured at the midpoint of the opening. Multiple openings in a building may be averaged, if necessary.

Use the same Company Name or 1D for the Egress Point in Table 7-C that was used in Table 7-A or 7-B. See the line-by-line
PTYPTIO instructions for additional information.

Table 7-C, Egress Point Location
Company Name or ID for the Egress Point (as 1 Egress Point Latitude | Egress Point Longitude
jdentified above}
deg mir SRG sy miss e
deg i ol ey mis BH0
deg mis BB deg iy B
deg g bl ey mif san
deg rrie: S8 gag min gan
Ohio EPA, Division of Air Pollution Control Page 8 PTUPTIO Application — Section 1
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peciic Alr Contaminant Source 1

aformation Facility ID:
Emissions Unit iD:

Company EquipmentiD:

B Request for Enforceable Restrictions - As part of this permit application, do you wish to propose voluntary restrictions o
flimmit emissions in order to avold specific requirements listed below, (i.e., are you requesting state-only enforceable limits
or state and federally enforceable limits to obtain synthetic minor statug)?

[ yes
1 no
L not sure - please contact me to discuss whether this affects the facility.

if yas, why are you reguesting enforceable restrictions? Check all that apply.

{1 a. toavoid being a major Title V source (see OAC rule 3745-77-01 and OAC rule 3745-31)
1 b toavoid being a major MACT source (see OAC rule 3745-31-01)

[ ¢ toavoid being a major stationary source (see OAC rule 3745-31-01)

[ d toavoid being a major modification {(see OAC rule 3745-31-01)

[ e toavoid an air dispersion modeling requirement {(see Engineering Guide # 69)

1 £ toavoid BAT requirements (see OAC rule 3745-31-05(A}3){b)

] g 1o avoid another requirement. Describe:

If you checked a., b. or ¢, please attach a facility-wide potential to emit (PTE) analysis (for each pollutant) and synthetic

minor strategy to this application. (See application instructions for definition of PTE.} If you checked d., please attach a

net ermission change analysis to this application. If you checked e., f. or g., please attach a description of the restrictions
proposed and how compliance with those restrictions will be verified.

g Continuous Emissions Monitoring — Does this air contarminant source utilize any continuous emissions monitoring (CEM)
equipment for indicating or demonstrating compliance? This does not include continuous parametric monitoring systems.
[1yes

i yes, complete the following information.

Company Name or 1D for the Egress Point

CEM Description__

This CEM monifors {check all that apply):
Opacity Flow Co MO B0, THO HE! HE [ P TRE G Oy Fht

1. EAC Forms - The appropriate Emissions Activity Category (EAC) form(s) must be completed and attached for each air
contaminant source unless a general permit is being requested. At least one complete EAC form must be submitted for
each air contaminant source for the application to be considered complete. Refer to the list attached 1o the application
instructions. Please indicate which EAC form corresponds fo this air contaminant source,

s

210

Ohio EPA, Division of Air Pollution Conirol Page 10 PTUPTIO Application — Section H
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FOR CHIO EPA USE
FACILITY ID:

BUID: Application #:

EMISSIONS ACTIVITY CATEGORY FORM
INTERNAL COMBUSTION ENGINES OR TURBINES

This form is to be completed for each reciprocating engines or turbines. State/Federal regulations which
may apply to infernal combustion engines are listed in the instructions. Nofe that there may be other

regulations which apply to this emissions unif which are not included in this list.

1. Maximum Operating Schedule: _“

If the schedule is less than 24 hour,

; N

days per year

See instructions for examples.  ~Owae 4 f . v ;} . i %
2. Engine type: [ 1 Turbine [V Reciprdcating ) "
3 Purpose of engine: || Driving pump or compressor |
4, Normal use of engine: [:i Emergency only m Non-emergency
8. Engine Manufacturer: M& ) ?‘j‘m%" Model No: % fv

RN P ‘ . AT o T -
Model Year: < 20K Serial Number. _/ '5 FORST IS HOTE
Date engine was ordered from the manufacturer: __/ o R

Date engine was first installed at any location by any operatorffacility: _ /£ S5/ Q01

Has the manufacturer certified the engine to meet any emissions standards? ]:]ch E]Yes

If yes, which Part and paragraph and/or Table and/or Tier has been met?

Will the engine be operated under the conditions the manufacturer has identified as necessary to

meet these standards? [_No fylYes
6. Type of ignition: B compression (diesel) @‘spark

7. Displacement (for reciprocating engines only):

8. Engine exhaust configuration {for turbines only):

|| regenerative cycle (heat recovery to preheat combustion air)
D cogeneration cycle (heal recovered to produce steam)
|| combined cycle (heat recovered to produce steam which drives generator)

(Liters/cylinder, for compression ignition)

{cubic centimeters, for spark ignition)

ED_014244_00001065-00016



10

11

12.

13,

14

Y RS
input capacities (million BTU/hr): Rated: “"‘g (& paximum

Supplemental burner (duct burner) input capacity, if equipped (miflion BTU/hr):

Rated:_____ Maximum _____.. Nomal .
Output capacities (Horsepower): Rated: 3+ | Maximum _/ 54} Normal | [ ¢
(Kilowatts): Rated: | £00  Maximum !, &¢%¢  Normal bo<sm
(lbs steam/hr)* Rated: Maxdmum __ Nommal
*(for cogeneration or combined cycle unifs onlfy)
Type of fuel fired (check all that apply):
|_1single fuel [_] No. 2 oil, low-sulfur | | natural gas [ 1andfill gas
[ 1dual fuel | 1 No. 2 oil, high-sulfur [ | diesel [X] digester gas

[ ] gasoline [ | propane || other, explain

Complete the following table for all fuels identified in question 11 that are used for the engine and
any supplemental (duct) burners, if equipped:
Fuel Usage
Heat Content wit. % wt%  Estimated Maxmum
Fuel {BTU/unit) Ash Sulfur Par Year Mormal Per Hour | Max. Per Hour

Nat. gas BTU/cu ft | : grisct cu ft cu it cu ft
No. 2 ol BTU/gal | ] e gt ;
Gasoline BTU/gal et gal g |
Diesel gl gad gal |

Landfill/digester gas

I A o g R T S
apm 555 7L 8oy i) 1T THOcuft] ], Al cuft

Other (show units)

{ist supplemental (duct) burner fuel and information below (show units):

cycle {check all that apply)
! 4-stroke [ 1 carbureted

Type of combustio
[ 2estroke

i

|| other, explain

Emissions control techniques {check all that apply):

[ prestratified charge || nonselective catalytic reduction (NSCR) || water/steam injection

|| air/fuel ratio [ ] selective catalytic reduction (SCR) || injection timing retard
|| catalytic oxidation || 2-stage rich/lean combustion [ ] 2-stage lean/lean combustion
|| preignition chamber combustion (PCC) || diesel particulate filter

For each emissions control technigue checked above, explain what pollutants are controlled by each
technique:

ED_014244_00001065-00017



1%, Has the engine been modified or reconstructed since its manufacture date: [ INo
If Yes, explain: .,

2.3 - .
A { L
Slod e d
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2 3 | 4 | 5 | 6 | 7 | 8
NO, DATE

NOTES: C 10/31/2017

BY

A-001B MAIN HYDRAULIC FLOW PATH SHOWN. REFER TO P&ID DRAWINGS FOR ADDITIONAL PIPING DETAILS, BR

********** AGITATOR BIOGAS HANDLING COMPONENTS NOT SHOWN. REVISION

(NEW EQUIPMENT). GLYCOL HOT WATER HEATING LOOPS NOT SHOWN NOTE 70 POST-DIGESTION, -

. RELOC. SAMPLE PORT PRIORTO
’ E-DI0OR h - S S £-001 {EXISTING PHYS, 1OC),
EINAL COOUNG T-090A T-0808 i REM. BYPASS ARQUND E-001
. - ~! PFRP PLUG FLOW | | PFRP PLUG FLOW NO. DATE
L HEAT EXCHANGER [/ _ e _
R /] HEAfR{;SC()(?VERY £-080B H E-080C HOLDING TANK | HOLDING TANK Ca100 | e 10/12/2017
_______________________ HEAT EXCHANGER | o [TEAT EXCHANGER || HEATEXCHANGER | 2,000GAL 2,000 GAL AGITATOR BR
~ A <L {26 MINUTES) |1 {26 MINUTES) | e ) REVISION
i = =T T-090A & T-D908 TO 2,000
————————————————————————————— « || GALLONS FROM 3,000, ADDED
T-100 SAMPLE STATION LOCATIONS.
BIOMASS CORRECTED P-OG3 MANIFOLD
HOLDING | | e
TANK A 09/08/2017

230 kGAL | ||®

4

T-003 & T-004
EXISTING
LIGUIDS

RECEIVING

BIOMASS
RECEIVING

BR
REVISION

UPDATED WITH ALL HEAT
EXCHANGER UNITS SHOWN

P02
EXISTING
FEED PUMP

160°F

EXISTING
MACERATOR

[ E-090A

COOLING 756PM L TEMPIN |
HEAT RECOVERY | 50%

| HEAT EXCHANGER

- e

[ VS,
’ SAMPLE ’
STATION

GREEN ARROW

1880 MATHSON AVENUE
WOOSTER, O 44861

alile rorfigeniist
f hetiges o
ot o &

THhis siraving Sortal

Gresn Arro

Confidgntialiy and Not

Agreement. Ga s |

his drawdng, s

staturney and of
&

STARTUP RECYCLE BYPASS
IF PERP PLUG FLOW TANKS < 160°F

T 20T, Greaeens SR0W.
Aff vghis msereed.

4x SIDE
ENTRY
MIXERS

H-007 SOLIDS
RECEIVING HOPPER
WITH PUMP P-001
& GRINDER &-002

MESOPHIL
100 °F

1-101
DIGESTER
1.722 MGAL

DIGESTER
750 kGAL RENERGY

DOVETAL EXPANSION
HYDRAULIC OVERVIEW

& hASS BALANCE

tigusid Solid peiacy Heat Sesamikiry |y pene | ysakGaL Tots) AREA CHECKED BY
Reteiving Reeaiving Fadstasy Trgdumeny Feastodk Digiester igester Digster Kffidant
Tank Tank - CH

300 136 28 138 168 150 60 irg 25 ToE N, DHAWN BY
& 1602 NI

SCALE BATE
N.T.S. 07/05/2017

DWG NO.

T-008

EXISTING EFFLUENT
STORAGE TANK

SM GAL

E-001 EXISTING
HEAT EXCHANGER
HEATING OR COOLING

P-003 EXISTING
HEATING, DOSING
& EFFLUENT PUMP
(REPURPOSED TO

EQ & V5
SAMPLE
STATION

00031-001

HRT Jdavsf PR FRE Jiied S ki) 453 BHEET NO,

Ternperana s 3] 5t 5 i} 150 115 B0 0 68 0 1

TAEIOUDE I o by B 1% 15 % o 5% e
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8

SHEET D5

SHEET 04

BIOGAS COMPRESSION &
CONDITIONING EQUIPMENT

BOGAS BHOGAS

SHEET 06

F-100
BIOMASS
HOLDING

TANK

230 kGAL

T-001
BIOMASS
RECEIVING
TANK
230 kGAL

T-101 DIGESTER
1722 MGAL

DIGESTER
750 kGAL

ENTRY
MIXERS

NO, DATE

BY

REVISION

NO. DATE

8 11/03/2017
BY
oY
REVISION

INCREASED T-101 VOLUME

NO. DATE
A 03/08/2017
BY
BR
REWVISION

ABDED BIOGAS COMPRESSION/
CONDITIONING £0,, BOILER
CONNECTION

\J)

N

N
GREEN ARROW

1650 MADISON AVENUE
WOQOBTER, OH 44631

Agraement. Ga i
this drawdng, smd s

T 20T, Greaeens SR0W.
Aff vghis msereed.

RENERGY
DOVETAIL EXPANSION
BIOGAS COLLECTION

AREA CHECKED BY
CH

JOB NO. DRAWN BY
1802 NM

SCALE BATE
N.T.S. 07/05/2017

DWG NO.

00031-001

SHEET NO,

02
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1 | 2 | 3 4 | 5 6 7 8

NO. DATE
BY
REVISION
HW LOOP BOILERIS)
NO. DATE
BY
A REVISION
5 PSIG PROPANE/
NATURAL GAS
NG, DATE
A 09/08/2017
SHEET 02 By
BR
REVISION
SEPARATEDBIOGAS & NG/
PROPANE TRAING

CYLINDER

I W
'  EXISTING L : %’

CHe . : GREEN ARROW

T8RO MADISON AVENUE
WOUBTER, OH 44681

This siafiving tontains waUsbR dnfiderfis
i progeisiary i meton Hatbelongs fo
GrbrAmaw [GAD. andis sufipst o a

Cindickrtizity a6 Nordisiasuns,

Agre L 34 & the asthar aid cwner of
fhis e mtains-all romna las,
st o c s e piReges with

respect el wnckiding coperghts. The
nftonnion conlsined e sy nobe sy
Hie bee Lseif far any wiriharied purinss,
v reprodieed by o rovided to ey g
Py, Wittt the pebrwilten sunsent of GA.

" CRCULATOR |

& A7, Creng Arow.
Alf rigrfts reserved

RENERGY
DOVETAIL EXPANSION
COMBINED HEAT 8 POWER
GENERATORS

3.5 MMBTU/HR

AREA CHECKED BY
CH

JOBNG. CRAWN BY
1502 MM

BLALE DATE
NS, 03/13/2017

DWW NG.

NEW
_CHP-351

0430-001

SHEET NO.

03
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1 | 2 | 3 4 | 5 6 7 8

NO. DATE
BY
REV IBION
3
NG DATE
BY
NEW REVIS 10N
FLARE-255
NG DATE
A 09/08/3017
BY
BR
REVISION

ADDED DRAINTO EXISTING
CONDENSATE TRAP CONNECTOR

\)

N\

N
GREEN ARROW

0 MADHSON AVENUE
WORSTER, (H 44821

This siafiving tontains waUsbR dnfiderfis
i progeisiary i meton Hatbelongs fo
GrbrAmaw [GAD. andis sufipst o a
Cindickrtizity a6 Nordisiasuns,

Agreennnt, G4 & the asho aid cwner of
fhis draving, and mitans af omeo Jay,
SEARFOPY DI OHIE rEIS 0 PR with
respect el wnckiding coperghts. The
nftonnion conlsined e sy nobe sy
Hie bee Lseif far any wiriharied purinss,
v reprodieed by o rovided to ey g
Py, Wittt the pebrwilten sunsent of GA.

& A7, Creng Arow.
Alf rigrfts reserved

]

RENERGY
DOVETAIL EXPANSION
BIO GAS FLARES

AREA CHECKED BY
CH

JOBNG. CRAWN BY
1502 MM

BLALE DATE
NS, 03/13/2017

DWW NG.

W
SHEET 02

0440-001

PROPANE OR NATURAL GAS USED FOR CONTINUGUS PILOT OPERATION ONLY iF BIOGAS <450 BTU/SCF Py

PROPANE /NATURAL GAS

04
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| 5 6 7 8

NO. DATE
By
REVSTON
HW LOOP
) DATE
B
REVSION
3.5 MMBTU/HR
SHEET 02

NG, DATE

A 09/08/2017
BY

BR

REVSION

3.0 MMBTU/HR

ADDED BHIGAS SHEET TAG

NATURAL GAS

| U
5 PSIG PROPANE/ Q’
N

GREEN ARROW

1580 MADISON AVENUE
WOOSTER OH 44601

This siafiving tontains waUsbR dnfiderfis
i progeisiary i meton Hatbelongs fo
GrbrAmaw [GAD. andis sufipst o a

CIRCULATOR Conticeptiaity sty Nodiseisuns,

H Agre LB & ihe asthar and vwner of

i PUMP i ihis e ek ol pomean las,
sty Bl S A RS Wil

respect el wnckiding coperghts. The
nftonnion conlsined e sy nobe sy
Hie bee Lseif far any wiriharied purinss,
v reprodieed by o rovided to ey g
Py, Wittt the pebrwilten sunsent of GA.

& A7, Creng Arow.
Alf rigrfts reserved

RENERGY
DOVETAIL EXPANSION
BIOGAS BOILER

AREA

CHECKED BY
CH

JOBND.
1662

CRAWN BY
MM

BLALE
NS,

DATE
03/13/2017

DWW NG.

0450-001

SHEET NO.

05
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1 | 2 3 | 4 | 8
NO. DATE
Boiler Water Flow Rate UL GAS TRAIN COMPONENTS o
Heat Qutput 3,000,000 BTU/hr REVISION
Outlet Temp 190 iF KromSchroder Dungs Honeywell
Delta Temp 30 iF VALVE V(S 665 DMV 5065 | VR097A1012/U
Flow Rate 200 1GPM Size 25" Flanged | 2.5" Flanged | 2.5" Threaded — ——
Water Pipe Size 3 t{inch Type Solenoid Solenoid
System Pressure 30 |PSI B
Boiler Rating 50 iPSi REVISION
Sensus Maxitrol Fisher
Heating Fluid 50% Ethyiene Glycol REGULATOR 122 / GRN RV 91/ GRN 66/ BLKST
Combustion " DASS/DS/ZGH
Min. Burner Turndown 31 .
Combustion Efficiency 82% Percent REVISION
Input Energy 3,680,000 {BTU/HR oo, VNG
Biogas HHV 600 IBTU/CF
Biogas Flow Rate 6,133 |5CHH
102 |SCFM \[/
Gas Train Pipe Size 2.5 tinch %’
Combustion Air Req.
25% excess Air 829 |SCFM GREEN ARROW
Flue Gas Temp 450 F
Biogas Manifold Pressure 814 HnWC HOOSTER Orr 44801
Burner Motor HP 3 {HP s ooy e o et ok

Green Awaw [GARD, amdis sulijpdt ioa
Cunfickrtially s Nondie bsure
Agreenent. B4 & the adhor and ovwner of
this drawing, srd redains & camnon Jas,
Stahory B GHIE rRIS e RIS wili
respedt fersto, nckiding coperghts. The
nitandion contained e may rot & aoy
18 b (e for 815 Unamihar e purrose,
nor rgorodueed by of rovided to any thid
Darty. withoutthe grior wiitten sarsantof GA.

& 2017, Greea Ao,
Al rigfts reserved

RENERGY
DOVETAIL EXPANSION
BIOGAS BOILER
BASIC SPECS

AREA CHECKED BY
CH

JOB NG, DRAWN BY
1602 MM

SCALE DATE
NS, 03/13/2017

DWEG NG.

0450-002

SHEET NO.

06
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SYSTEM
FEEDER

EXPANSION
TANK

AlR
SEPARATOR

SHEET 08

EXISTING
HOT WATER
| LOOP PUMP ;

'

P-0058
NEW HOT
WATER

SHEET 08

NG DATE
a8y

REVISION

MO BATE
8Y

REVISION

NG BATE

A 09/08/17
ay
BR
REVISION

UPDATED SHEET TAGS

\T)

N\

N
GREEN ARROW

HHEG MADISGN AVENUE
WORSTER, (H 44821

This siafiving tontains waUsbR dnfiderfis
i progeisiary i meton Hatbelongs fo
GrbrAmaw [GAD. andis sufipst o a

Lok,

byl Mondisisurs,

Agre L 34 & the asthar aid cwner of
fhis e mtains-all romna las,
st o c s e piReges with

respect el wnckiding coperghts. The
nftonnion conlsined e sy nobe sy
Hie bee Lseif far any wiriharied purinss,
v reprodieed by o rovided to ey g
Py, Wittt the pebrwilten sunsent of GA.

& A7, Creng Arow.
Alf rigrfts reserved

RENERGY
DOVETAIL EXPANSION
PLARNT HOT WATER
PREMIARY LOOP PUMPS

AREA CHECKED BY
CH

JOBNOG. DRAWN BY
1502 MM

BLALE QATE
NS, 04/14/2017

DWE NG

0610-001

SHEET NG.

Q7
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WO, DATE
&Y
SHEET 09
REVIBION
NG, DATE
&
REVIZION
HO. GATE
A 09/08/2017
SHEET 08 =
BA
REVIE 10N
UPDATED SHEET TAGS

AR ACTUATED .

P-00%

\T)
()
CIRCULATOR Q’

PUMP GREEN ARROW

100 GPM

HHEG MADISGN AVENUE
WORSTER, (H 44821
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Model General Permit (MGP) Qualifying Criteria Document

Source Description:

A stationary spark ignition internal combustion engl ne (SHICE) |

greater than 1,040 hp and less than 2, 800 hp (gross output)

MGP Number: GP13.3

Qualifying Criteria:

Answer the following questions by checking the appropriate box for the choice that

describes the equipment for which you are applying for a permit,

qua lifying criteria described after the list,

Then review the

Ej?&f; LJ No

. Was the stationary spark Ignition

: , internal combustion engin
manufactured on or after June 12, 20067

[INe ls the SI ICE rated between 1,040 hp and 2,800 hp (Qfﬁﬁsé

output) with a maximum heat input of 16.9 mmBtu/hour?

. Does the owner or operator agree to an operational limitation of :

1000 pprm, of hydrogen sulfide In digester gas?

"4, Will tne S1ICE combust only natural gas and/or digester gas with

a minkmim heat content of 500 Blu/sef?

5. Wil the stack helght be at least 18 feet, measured from the

ground, and at least 150 feet from the property line?

You Mo

6. is the potential to gmsi {PTE} for the facility less than 100 t@ns

per year of carbon monoxide (C0)?

. Does the owner or operator agree that the emissions unit:
covered by this general permit can remain in compliance with ali:
including
compliance with the applicable requirements from 40 CFR Pasrt%g

of the terms and condilions of the general permii,

60, Subpart JJJd?

. Was the unit m‘siééﬁéé on or af?er Augas? 3, 20@6’?

tha ainission im
AL :ﬁpr ate Ohio EPA District Office or local air agency.

Eﬁﬁiﬁf& pmv céez:i adequaieﬁy demansﬁrate comgﬂsance {
sitations?  If you are unsure, check with the. :
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Mode! General Permit (MGP) Qualifying Criteria Document

e-‘":

ff ik S SR : ; Lt epimmi s R s B x T i i e

{Yes [WNe  10.1s the alr contaminant source(s) for which this general permit is
1 : " being sought a part of a new major stationary source or major .
modification (see DAC 3745-31-01)7

If you are unsure, check:

Office or local air agenoy.

i - ke
If the answers to questions 1 through 90 ves and the inswer to guestion 10 is no, the
stationary spark ignition internal combustion engine (81 ICE) meels the above
“Qualifying Criteria.” Otherwise, the 1 ICE is not eligible for a general permit and will,
instead, need a standard, or fraditional permit. By signing below, the owner or
operator's signature shall constitute personal affirmation that the applicant meets the
qualifying criteria contained above, and shall subject the signatory to liabllity under
applicable state laws forbidding false or misleading statements.

Page 20f 2
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Primary Regulated Emission Sources (combustion of Biogas)
Constituent

Device Units NOx co voc
CHP tons/yr 136 65.0 17.2
Intermittent Sources based on limited operation

Constituent

Device Units NOx €O voc SOx SCF/yr
Biogas Flares tons/yr 3.2 14.8 27.2 7.3 173,448,000
16.9 79.8 44.4
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CAT 3516 conversion factors
Engine Power BHP 1412 grams/ib 454
Generator Output kw 1000
Operating Hours hr 8760 CAT 3516
efficiency % 37.5 THC - Total Hydrocarbons - includes methane
Energy Input BTU/BHP-hr 6,927 NMHC (VOCs) all non-methane hydrocarbons
Energy Input Rate MMBTU/HR 9.78 NMNEHC (VOCs) all non-methane, non-ethane hydrocarbons
Biogas Methane Content % 60.4% HCHO - Fomaldehyde
Biogas LHV BTU/SCF 550
Biogas Flow Rate SCFM 296

Emissions without any pretreatment per engine
g/bhp-hr gram/HR Ibs/hr {bs/yr tons/yr Ibs/MMBTU
NOx 1 1412 3.1 27,245 14 0.32
Cco 477 6735.24 14.8 129,957 65 1.52
Total Hydrocarbons 841 11874.92 26.2 229,128 115 2.67
VOC(s) (assumed based on NMHC) 1.26 1779.12 3.9 34,328 17 0.40
Emissions with SCR
pre post
g/bhp-hr %reduction | g/bhp-hr| gram/HR Ibs/hr Ibs/yr tons/yr Ibs/MMBTU
NOx 0.6 80% 0.12 169.44 04 3,269 2 0.04
CcO 2.5 90% 0.25 353 0.8 6,811 3 0.08
Total Hydrocarbons 0.43 72% 0.12 169.44 0.4 3,269 2 0.04
VOC(S) (assumed based on NMHC]) 0.43 72% 012 169.44 04 3,269 2 0.04
Tatal Emissions For 4 units (full power 8760 hrs/yr)
Ibs/hr Ibs/yr tons/yr | lbs/MMBTU | Ibs/MMSCF
NOx 1.5 13,077 6.5 0.15 21.0
Cco 3.1 27,245 13.6 0.32 437
Total Hydrocarbons 1.5 13,077 6.5 0.15 21.0
VOC(s) 1.5 13,077 6.5 0.15 21.0
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AS ENGINE TECHNICAL DATA
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R Bt T S L T S l

[ExrausT wass FLow g]] Wy _ 1317

I EMISSIONS DATA
MO {as HO2Y ) gibhp-hr
co {14 gibhp-hr 477
HC (molscular weight of 15.84) 4 | ghhphr 841
et weight of 15.84) {14} 1.26
EXHAUST 02 { 8.3
LAMBDA 150
HEAT BALANCE DATA

LHY IHNEUT BTlimin

HEAT FEJEJ‘?%-@%% TOJACKET (W) ETﬁmm

ETmin

, B BTUImin

HE"? ?EJE&J N TO EXHAUST ‘L?—i o 3 E F‘ BT min

HEAT REJECTION TO AR {AC] Zniaa BTlmin

HEAT REJECTION TO ENGINE PUMPS ETlimin
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Biogas Flares {exempt)

number of flares 1
SCFM per flare 440
total SCFM all flares 440
hours per year 8760
percent operation 715%
annual hours of opeartion 6570
SCF, annual| 173,448,000
% Methane 60.4%
BTU/SCF 550
MMBTU/HR (3) 14.52
Ibs-NOX/MMBTU 0.068{EPA AP 42 CHPT 13 sect 13.5, table 13.5-1
total Ibs-Nox/hour 0.99
Ibs-Nox/year 6,487
tons-Nox/year 3.24
Ibs-CO/MMBTU 0.31 |EPA AP 42 CHPT 13 sect 13.5, table 13.5-2
lbs-CO/hour 5
Ibs-CO/year 29,573
tons-CO/year 14.79
Ibs-VOC/MMBTU 0.57|EPA AP 42 CHPT 13 sect 13.5, table 13.5-2
total Ibs-VOC/hour 8.28
Ibs-VOC/year 54,376
tons VOC/Year 2719
Ibs-CH4/MMBTU 0.14|slip - EPA AP 42 CHPT 13 sect 13.5, table 13.5-1
total Ibs-CH4/hour 2.0
lbs-CH4/year 13,355
tons-CHA/Year 6.68
PPM of H2Sin gas 500
Ibs—SOZ/hour1 2.23{100% 1 mol H2S -> 1 mol SO2
lhs-502/year 14,643
tons-S02/year 732
1bs-SO2/MMBTU 0.15
lbs 50, scf min 500 1 mole S0, b SO,
= 1575 —— % 60 —— x ——x * 64
hr min hr 106 3794 scf mole S0,
lbs
=798 —
r
lbs SO, 500 1  mole SO, bSO, 10 BTU
MMBTU ~ 10° * 3794 scf " °" mole S0, 550 BTU/SCF
lbs
=015 marBTU
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Table 13.3-1 (English Units).

EMISSIONS FACTOR RATING: B

THC AND S00T EMISSIONS FACTORS FOR FLARE OPERATIONS?

Poliutant SO Ensssions Factor Emissions Factor
Valie Unifs
Total bydrocarbons® 36190099 014 /10° B
Mirogen oxides 30190099 3068 1 10° By
St JOTHHRIGS 0-254 U

* Reference 1. Based on tests using crmde propylene comfaining 80% propyviene and 20% propane.

¥ Measured as methane equivalent.
¢ Soof in concentration vahies:
40 pg/L: average smolung flares, 177 ug

nonsmoking flares, (f microgy

wms per Bter (ug/Ly; lightly smokimg flares.

andd heavily smolang flares, 274 pgL.

Table 13.5-2 (Enghish Units). VOO and CO EMISSIONS FACTORS FOR FLARE OPERATIONS?
Pollutant SCC Enmuissions Factor Representaiiveness
Volatile organic compounds® 30190099, Poorly
30600004
Carbon monoxide” 301190099, 0.31 Poorly

SG6DUSH4

based on stsam-aseeisted BT
b References 4-9 and 11,
* References 1, 4-Fand 1 1.

Sulfur Dioxide

S02 Formula

64.06 |Molecular Weight {Ib/mol}

315.5{Critical Temp. (°F}

1142 |Critical Pressure {psia}

14.3|Boiling Point {°F}

-103.9{Melting Point {°F}

49.3|Psat @ 70°F {psia}

85.98|Liquid Density @ 70°F {Ib/ft3}

0.1682|Gas Density @ 70°F 1 atm {Ib/ft3)

5.94 |Specific Volume @ 70°F 1 atm {ft3/1b}

2.285{Specific Gravity

9.58|Specific Heat @ 70°F (Btu/lbmol-°F}

standard conditions

T pressure

scf/mol

60 F 147

379.4
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Max Biogas Production SCFM 1,000
SCFH 60,000
MSCF/Year 526
Fed. HAPs
CAS # lbs/MMSCF lbs/yr

50-00-0 Formaldehyde 1.31E+00 689.69
71-43-2 Benzene 1.78E-01 93.66
75-09-2 Methane dichloride 1.00E-04 0.05
79-00-5 Ethane, 1,1,2-trichloro 1.00E-04 0.05
79-01-6 Ethene, trichloro- 3.00E-04 0.16
100-41-4 Benzene, ethyl 1.00E-03 0.53
106-46-7 Benzene, p-dichloro- 1.80E-03 0.95
107-06-2 1,2-Ethylene dichloride 1.40E-03 0.74
108-88-3 Toulene 6.48E-02 34.06
108-90-7 Benzene chloride 2.00E-04 0.11
110-54-3 Hexane 6.48E-02 34.06
127-18-4 Ethylene tetrachloride 5.00E-04 0.26
1330-20-7 Benzene, dimethyl 4.50E-03 2.37
7647-01-0 Hydrochloric Acid 6.46E-01 339.27
67-64-1 Acetone 7.00E-04 0.37
Total Federal HAP Emissions {Ibs/yr) 1,196

Notes:

1. Emission factors for Federal HAPs from the combustion of biogas in IC
engines was taken from San Diego County Air Pollution Control District

based on Pt Loma Gas Analysis {8/23/99)
http://www.sdapcd.org/toxics/emissions/combgas/combgas.html

2. Assumes all biogas is combusted at facility through an IC engine {(worst
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Primary Regulated Emission Sources (combustion of Biogas)
Constituent

Device Units NOx co voc
CHP tons/yr 136 65.0 17.2
Intermittent Sources based on limited operation

Constituent

Device Units NOx €O voc SOx SCF/yr
Biogas Flares tons/yr 3.2 14.8 27.2 7.3 173,448,000
16.9 79.8 44.4
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CAT 3516 | conversion factors |

Engine Power BHP 1412 |grams/|b I 454! CAT 3516
Generator Qutput kw 1000 THE - Total Hydrocarbons - indude
Operating Hours hr 8760 NMHC (VOCs) all non-methane by
efficiency % 375 NMINEHC (VOCs) ali non-méthane
Energy Input BTU/BHP-hr 6,927 HCHO - Fomaldehyde
Energy Input Rate MMBTU/HR 9.78
Biogas Methane Content % 60.4%
Biogas LHY BTU/SCF 550
Biogas Flow Rate SCFM 296
Emissions without any pretreatrient per engine
g/bhp-hr gram/HR Ibs/hr ibs/yr tons/yr ibs/MMBTU
NOx 1 1412 3.1 27,245 14 0.32
CO 477 ©735.24 14.8 129,957 65 1.52
Total Hydrocarbons 841 11874.92 26.2 229,128 115 2.67
VOC(s} 1.26 1779.12 3.9 34,328 17 0.40]assumed based on NMHC
Emissions:with 5CR
pre post
g/bhp-hr Y%reduction g/bhp-hr gram/HR Ibs/hr Ibs/yr tons/yr Ibs/MMBTU
NOx 0.6 80% 0.12 169.44 0.4 3,269 2 0.04
cQ 2.5 90% 0.25 353 0.8 6,811 3 0.08
Total Hydrocarbons 0.43 72% 012 169.44 0.4 3,269 2 0.04
VOC(s) 0.43 72% 012 169.44 0.4 3,269 2 0.04|assumed based on NMHC

Total Eniissions For 4units (full power 8760 hirs/yr)

Ibs/hr ibs/yr tons/yr bs/MMBTU 1bs/MMSCF
NOx 1.5 13,077 6.5 0.15 21.0
O 3.1 27,245 13.6 0.32 43.7
Total Hydrocarbons 1.5 13,077 6.5 0.15 21.0
VOC(s} 1.5 13,077 6.5 0.15 21.0

NOx
8760 hours x 1 g/bhp-hrx 1412 bHpx 0.0022 Ib/g / 2000 Ib/TN = 13.61 TPY
1 g/bhp-hrx 1412 bHpx 0.0022 Ib/g / = 3.1064 Ib/hr
co
8760 hours x 4.77 g/bhp-hrx 1412 bHpx 0.0022 lb/g / 2000 Ib/TN = ©4.90 TPY
4.77 g/bhp-hrx 1412 bHp x 0.0022 lofg / = 14.817528 Ib/hr
NMHC
8760 hours x 1.26 g/bhp-hrx 1412 bHpx 0.0022 ibjg / 2000 Ib/TN = 17.14 TPY
1.26 g/bhp-hrx 1412 bHpx 0.0022 ibjg / = 3.914064 Ib/hr
PM10
154 MMCF x 0.006 lb/Mmbtu x 526 btu/CFx 2000 Ib/TN = 0.24 TPY
502
8760 hours x 0.58 Ibs/hr x 2000 Ib/TN = 2.54 TPY
Formaldehyde
8760 hours x 0.25 g/bhp-hrx 1412 bHpx 0.0022 Ib/g / 2000 Ib/TN = 3.40 TPY
0.25 g/bhp-hrx 1412 bHpx 0.0022 ibjg / = 0.7766 Ib/hr
Total = 123.67 TPY
NOTE: PM, NMHC and SOX are manufacturer's numbers.
NOx and CO provided by Ohio EPA Central Office
Formaldehyde is from manufacture's specifications for Jenbacher
** = SO2 emissions calculated as follows
max. H2S content of gas = 1000 ppm at 9.78 MMBtu/hr and 550 Btu / cf
9780000 BTU/hr @ 550 Btu/cf = 17,781.82 ¢f / hr fuel consumption 17781.81818
17,781.82 cf / hr @ 500 ppm H2S = 17,781.82 cf / hr * (500 / 1000000} * (0.088 Ib H2S / cf H2S) = 1.56 Ib H2S / hr 0.78240008
0.542 b H2S/ hr * 1.881b SO2 /b H2S = 1.47091215 IbsSO2/hr
0.150400015
for 500 ppm H2S content max = 2.545 1b SO2/hr
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Biogas Flares {exempt)

number of flares 1
SCFM per flare 440
total SCFM all flares 440
hours per year 8760
percent operation 75%
annual hours of opeartion 6570
SCF, annual| 173,448,000
% Methane 60.4%
BTU/SCF 550
MMBTU/HR (3) 14.52
Ibs-NOX/MMBTU 0.068 EPA AP 42 CHPT 13 sect 13.5, table 13.5-1
total Ibs-Nox/hour 0.99
Ibs-Nox/year 6,487
tons-Nox/year 324
1bs-CO/MMBTU 0.31 EPA AP 42 CHPT 13 sect 13.5, table 13.5-2
Ibs-CO/hour 5
1bs-CO/year 29,573
tons-CO/year 14.79
Ibs-VOC/MMBTU 0.57 EPA AP 42 CHPT 13 sect 13.5, table 13.5-2
total Ibs-VOC/hour 8.28
Ibs-VOC/year 54,376
tons-VOC/Year 27.19
Ibs-CH4/MMBTU 0.14 |slip EPA AP 42 CHPT 13 sect 13.5, table 13.5-1
total Ibs-CH4/hour 2.0
Ibs-CH4 /year 13,355
tons-CH4/Year 6.68
PPM of H2Sin gas 500
Ibs—SOZ/hv:aur1 2.23 100% 1 mol H2S -> 1 mol SO2
ths-502 /year 14,643
tons- 502 /year 1.32
1bs-SO2/MMBTU 0.15
lbs 50, scf min 500 1 moleS0, b SO,
= 1575 —— % 60 —— x —— % * 64
hr min hr  10% 3794  scf mole SO,
lbs
=798 e
lbs SO, 500 1  mole SO, b S0, 10 BTU
MMBTU _ 105 3794  scf mole SO, 550 BTU/SCF
lbs
=015 mareTo
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Table 13.3-1 (English Units).

EMISSIONS FACTOR RATING: B

THC AND S00T EMISSIONS FACTORS FOR FLARE OPERATIONS?

Poliutant SO Ensssions Factor Emissions Factor
Valie Unifs
Total bydrocarbons® 36190099 014 /10° B
Mirogen oxides 30190099 3068 1 10° By
St JOTHHRIGS 0-254 U

* Reference 1. Based on tests using crmde propylene comfaining 80% propyviene and 20% propane.

¥ Measured as methane equivalent.
¢ Soof in concentration vahies:
40 pg/L: average smolung flares, 177 ug

nonsmoking flares, (f microgy

wms per Bter (ug/Ly; lightly smokimg flares.

andd heavily smolang flares, 274 pgL.

Table 13.5-2 (Enghish Units). VOO and CO EMISSIONS FACTORS FOR FLARE OPERATIONS?
Pollutant SCC Enmuissions Factor Representaiiveness
Volatile organic compounds® 30190099, Poorly
30600004
Carbon monoxide” 301190099, 0.31 Poorly

SG6DUSH4

based on stsam-aseeisted BT
b References 4-9 and 11,
* References 1, 4-Fand 1 1.

Sulfur Dioxide

S02 Formula

64.06 |Molecular Weight {Ib/mol}

315.5{Critical Temp. (°F}

1142 |Critical Pressure {psia}

14.3|Boiling Point {°F}

-103.9{Melting Point {°F}

49.3|Psat @ 70°F {psia}

85.98|Liquid Density @ 70°F {Ib/ft3}

0.1682|Gas Density @ 70°F 1 atm {Ib/ft3)

5.94 |Specific Volume @ 70°F 1 atm {ft3/1b}

2.285{Specific Gravity

9.58|Specific Heat @ 70°F (Btu/lbmol-°F}

standard conditions

T pressure

scf/mol

60 F 147

379.4
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Max Biogas Production SCFM 1,000
SCFH 60,000
MSCF/Year 526
Fed. HAPs
CAS # lbs/MMSCF lbs/yr

50-00-0 Formaldehyde 1.31E+00 689.69
71-43-2 Benzene 1.78E-01 93.66
75-09-2 Methane dichloride 1.00E-04 0.05
79-00-5 Ethane, 1,1,2-trichloro 1.00E-04 0.05
79-01-6 Ethene, trichloro- 3.00E-04 0.16
100-41-4 Benzene, ethyl 1.00E-03 0.53
106-46-7 Benzene, p-dichloro- 1.80E-03 0.95
107-06-2 1,2-Ethylene dichloride 1.40E-03 0.74
108-88-3 Toulene 6.48E-02 34.06
108-90-7 Benzene chloride 2.00E-04 0.11
110-54-3 Hexane 6.48E-02 34.06
127-18-4 Ethylene tetrachloride 5.00E-04 0.26
1330-20-7 Benzene, dimethyl 4.50E-03 2.37
7647-01-0 Hydrochloric Acid 6.46E-01 339.27
67-64-1 Acetone 7.00E-04 0.37
Total Federal HAP Emissions {Ibs/yr) 1,196

Notes:

1. Emission factors for Federal HAPs from the combustion of biogas in IC
engines was taken from San Diego County Air Pollution Control District

based on Pt Loma Gas Analysis {8/23/99)
http://www.sdapcd.org/toxics/emissions/combgas/combgas.html

2. Assumes all biogas is combusted at facility through an IC engine {(worst
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